The Ubiquitin specific Protease Usp7, a novel Merkel cell polyomavirus Large T-Antigen interaction partner, modulates viral DNA replication.
Merkel Cell Polyomavirus (MCPyV) is the major cause for Merkel Cell Carcinoma (MCC), a rare but highly aggressive skin cancer predominantly found in elderly and immunosuppressed patients. The early viral gene products large T-Antigen (LT) and small T-Antigen (sT) are important for efficient viral DNA replication and both contribute to transformation processes. Mainly, these functions are executed through interactions with host factors. We here identify the cellular Ubiquitin-specific-processing protease 7 (Usp7) as a new interaction partner of the MCPyV LT.Using GST pulldown experiments, we show that MCPyV LT directly binds to Usp7, and that N- as well as the C-terminal regions of LT bind to the TRAF (tumor necrosis factor receptor-associated) domain of Usp7. We demonstrate that endogenous Usp7 co-precipitates with MCPyV T-antigens and re-localizes to viral DNA replication centers in cells actively replicating MCPyV genomes. We show that Usp7 does not alter ubiquitination levels of the T-antigens; however, Usp7 binding increases the binding affinity of LT to the origin of replication thereby negatively regulating viral DNA replication. Together, these data identify Usp7 as a restriction factor of MCPyV replication. In contrast to other DNA viruses, Usp7 does not affect MCPyV gene expression via its ubiquitination activity, but solely influences MCPyV DNA replication via novel mechanism that modulates binding of LT to viral DNA.Importance MCPyV is the only human polyomavirus that is associated with cancer; the majority of Merkel cell cancers have a viral etiology. While much emphasis was investigated to understand the transformation process by MCPyV oncoproteins and cellular factors, we have only limited knowledge on cellular factors participating in the MCPyV life cycle. We here describe Usp7, a cellular deubiquitination enzyme, as a new factor involved in MCPyV replication. Usp7 is known in the context of large DNA tumor viruses, EBV and KSHV, to restrict viral replication. Similar to EBV, where Usp7 binding to EBNA1 increases EBNA1 binding affinity to viral DNA, we find MCPyV LT binding to the origin of replication to be increased in the presence of Usp7 resulting in restriction of viral DNA replication. However, Usp7 induced restriction of MCPyV replication is independent of its enzymatic activity thereby constituting a novel mechanism of Usp7 induced restriction of viral replication.